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Agenda

• System updates

• Move/outage update, Rhine Redwood OS upgrade

• Accounts and charging corrections

• File system licenses

• HPC software engineering seminar series

• The NERSC Burst Buffer: Early User Experiences



Cori Update
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Upcoming Cori Outages 



1 node jobs can now run for 96 hours 
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Beta Cray Compilers
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Cori Phase 2 Planned Timeline 

https://www.nersc.gov/users/cori-phase-ii-schedule/


Charging and allocation usage
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File System Licenses



File System Licenses
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How to Use File System Licenses
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List of File System Licenses



Please Use File System Licenses
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HPC Software 
Seminar Series



Best Practices for HPC Software 
Developers Webinar Series
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Best Practices for HPC Software 
Developers Webinar Series
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https://www.youtube.com/playlist?list=PL20S5EeApOSuE6BZWEbMMV-9-ZHNAu3NI
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Burst Buffer Early User 
Program



Outline
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HPC memory hierarchy is changing



Why a Burst Buffer?
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Cori, a Cray XC40 system
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Burst Buffer Architecture 



Burst Buffer Architecture Reality



Burst Buffer Blade = 2xNodes



Why not node-local SSDs? 
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Cray DataWarp software layers
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Burst Buffer Integration
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Benchmark Performance
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140 Burst Buffer Nodes : 1120 Compute Nodes; 4 
processes/node

IOR Posix FPP
IOR MPIO Shared 

File IOPS

Read Write Read Write Read Write

Best Measured 905 GB/s 873 GB/s 803 GB/s 351 GB/s 12.6 M 12.5 M

Lustre (peak) 708 GB/s 751 GB/s 573 GB/s 223GB/s - -



Burst Buffer Early User Program 



Burst Buffer Occupation



User Experience
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Use-cases with results 

Burst Buffer User Case Example Early Users

IO Bandwidth: Reads/ Writes ● Nyx/BoxLib astro sims
● VPIC IO plasma sims

Data-intensive Experimental 
Science - “Challenging” IO pattern, 
eg. high IOPs

● ATLAS HEP experiment 
● TomoPy for ALS and APS
● Genome assembly codes

Workflow coupling and visualization: 
in transit / in-situ analysis 

● ChomboCrunch & VisIt 
carbon sequestration 
simulation

● Climate simulation/visualization
● Electron cryo-microscopy image 

assembly/visualization

Staging experimental data ● ATLAS HEP experiment
● ALS SPOT Suite
● Tractor astronomy image 

analysis



I/O Performance: Read/Write
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I/O R/W use case: Nyx/Boxlib
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I/O R/W use case: Nyx/Boxlib



Challenging I/O patterns
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Challenging IO use case: ATLAS data



Workflow coupling and 
visualization
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Workflows Use Case: ChomboCrunch 
+ VisIT
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Scaling
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Summary: User Experience so far



Expected performance improvements
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Why not open to all users?
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Conclusions
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More Burst Buffer info:

https://www.nersc.gov/news-publications/nersc-news/nersc-center-news/2016/cug-honors-nersc-burst-buffer-early-user-program-with-best-paper/
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https://www.nersc.gov/news-publications/nersc-news/nersc-center-news/2016/cug-honors-nersc-burst-buffer-early-user-program-with-best-paper/
http://www.nersc.gov/users/computational-systems/cori/burst-buffer/
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Thankyou



Use Cases by BB feature
Application I/O bandwidth: 

reads
I/O bandwidth: 
writes 
(checkpointing)

High 
IOPs

Workflow 
coupling

In-situ / in-transit 
analysis and  
visualization

Staging 
intermediate files/ 
pre-loading data

Nyx/Boxlib X X X

Phoenix 3D X X X

Chomo/Crunch + Visit X X X

Sigma/UniFam/Sipros X X X X

XGC1 X X X

PSANA X X X

ALICE X

Tractor X X X

VPIC/IO X X

YODA X X

ALS SPOT/TomoPy X X X X

kitware X X



Use Cases by BB feature
Application I/O bandwidth: 

reads
I/O bandwidth: 
writes 
(checkpointing)

High 
IOPs

Workflow 
coupling

In-situ / in-transit 
analysis and  
visualization

Staging 
intermediate files/ 
pre-loading data

Electron cryo-microscopy X

htslib X

Falcon X X

Ray/HipMer X X X X

CESM X X

ACME/UV-CDAT X X

GVR X

XRootD X X

OpenSpeedShop X X

DL-POLY X

CP2K X

ATLAS X X X



National Energy Research Scientific Computing 
Center



New software versions set to default on 
Feb 28
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